Bcl-2 antisense (G3139, Genasense) enhances the in vitro and in vivo response of Epstein-Barr virus-associated lymphoproliferative disease to rituximab.
Bcl-2 is up-regulated by EBV in immortalized lymphoblastoid B cells and is expressed in the majority of EBV-associated lymphoproliferative diseases, including posttransplant lymphoproliferative disorder (PTLD) and AIDS-related lymphoma (ARL). Given the antiapoptotic and chemoprotective effect of Bcl-2, it represents a logical target for modulation using antisense strategies in PTLD and ARL. We previously examined the antitumor effects of a fully phosphorothioated Bcl-2 antisense oligonucleotide, G3139, in EBV(+) lymphoproliferative disease in vitro and in vivo using the human/severe combined immunodeficient (SCID) chimeric model of PTLD. These studies showed that G3139 treatment decreased Bcl-2 protein levels in association with antiproliferative and proapoptotic effects in lymphoblastoid cell lines (LCLs) in vitro. In vivo, although G3139 treatment completely abrogated EBV(+) lymphoid tumor engraftment in the human/SCID model of PTLD, antisense treatment alone was not curative in animals with established tumors. Because the humanized anti-CD20 antibody, rituximab, has antitumor activity in patients with PTLD and stimulates apoptosis in some lymphoid cell lines, we sought to determine whether Bcl-2 antisense treatment potentiates the antitumor effects of rituximab in EBV-associated lymphoproliferative disease in vitro and in vivo. Proliferation assays by thymidine uptake in LCLs showed that G3139 but not control oligonucleotides augmented the antiproliferative effect of rituximab. Flow cytometric terminal deoxynucleotidyltransferase-mediated nick end labeling assays confirmed that G3139 treatment enhanced the apoptotic response of LCLs to rituximab, and this interaction was oligonucleotide sequence dependent. To test the in vivo efficacy of G3139 and rituximab in the human/SCID model of PTLD, we used a delayed treatment schedule that permitted detection of enhanced antitumor activity of combination therapy. Although G3139 or rituximab treatment significantly prolonged survival compared with untreated controls, 89% of animals in the monotherapy arms died with disseminated tumors. In contrast, 79% of animals in the combined G3139 and rituximab arm remained tumor free for the duration of follow-up (>160 days) with no evidence of tumors at the time of sacrifice, indicating that G3139 in combination with rituximab was curative therapy in the majority of tumor-bearing animals. These studies demonstrated that G3139 potentiates the antitumor response of PTLD to rituximab in vivo and augments the antiproliferative and apoptotic effects of rituximab in vitro in LCLs. This is the first report of G3139 potentiating the antitumor activity of an antibody-based therapy both in vitro and in vivo. Bcl-2 antisense oligonucleotide therapy in combination with rituximab may represent a promising nontoxic and effective targeted therapy for EBV-associated lymphoproliferative diseases such as PTLD and ARL. Furthermore, this approach may have broader applications to other Bcl-2- and CD20-expressing lymphoid malignancies.